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(54) METHOD AND APPARATUS FOR TREATING DEVELOPER FOR P'^MENT-CONTA^^^^ 
NONSILVER PHOTOSENSITIVE MATERIAL, AND AUTOMATIC DEVELOPING MACHINE 

(57) A process for disposing of a waste developer 
used for the development of pigment-containing non-sil- 
ver-salt photo-sensitive materials, comprising subject- 
ing the waste developer to a separating process by a . 
filter means which does not allow pigment particles to 
pass through and allows the waste developer solution to 
be treated to flow horizontally to the surface of a filter 
membrane, and reusing the obtained solution which 
passed through the filter membrane as a developer; an 
apparatus therefor; and an automatic developing sys- 
tem having the developer disposing apparatus. 

According to the developer disposing process of the 
present invention, it is possible to greatly decrease dis- 
charge of waste developer, and by carrying out the 
developing process in combination with developer dis- 
posing process, a long-time stabilized continues proc- 
ess of development Is realized. 

Further, by using the automatic developing system 
according to the present invention, it is possible to con- 
duct the process of the high-sensitivity photopolymer- 
ized type pre-sensitized planographic printing plates 
with an alkaline developer as in the case of the ordinary 
pre-sensitized planographic printing plates, and moreo- 
ver, formation of sludge in the developer is inhibited to 
better durability of the developer. 
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Description 



FIELD OF ART 

The present invention relates to a process for disposing of a waste developer generated after a developing process 
of an imagewise exposed pigment-containing non-silver-sait photo-sensitive material, an apparatus therefor and an 
automatic developing system having such an apparatus. More particularly the present invention relates to a process for 
disDosina of a waste developer which is capable of lessening troubles associated with the insoluble matters and mini- 
mizing Xhe amount of waste fluid, an apparatus therefor and an automatic devetoping system having such an apparatus. 

BACKGROUND AFfT 

in the conventional photo-sensitive material developing system in which a large number of imagewise e)^osed 
photo-sensitive materials are developed, it becomes impossible to conduct the satisfactory development dueto fatgue 
of the developer as a result of gradual accumulation of the components of the photo-sensitive material eluted into the 
developer by repeating the developing process, due to the deactivation or oxidation of the developer by air. and due to 
other reasons such as evaporation of water from the developer during use. In the case of a pigment-containing non- 
silver-salt photo-sensitive material, since the component pigment is insoluble in the developer, this becomes a serious 
problem This type of photo-sensitive material has involved various problems such as adhesion of the component pig- 
ment in the developer on the surface of the photo-sensitive material during the developing process and compaction of 
the piping in the developing system with the pigment. 

Therefore it has been necessary to supply the developer or an aqueous solution containing part of developer com- 
ponents in the course of the developing process, or to change the developer with fresh one after tt^e developing proc- 
ess However the increase of the amount of the repfenisher or the frequency of exchange of the developer entailed the 
problems of the corresponding increase of the amount of waste fluid and complication of the operations. There has pop- 
ularly been used an automatic developing system for pre-sensitized planographic printing plates provided with a filter 
for removing dust or the developer components which have turned into sludge and become unable to stay dissolved in 
the developer. In the case of a pigment-containing non-silver-salt photo-sensitive material, however, it has been neces- 
sary to excessively increase the frequency of exchange of the filter because of a large amount of the substances to be 
removed such as pigment and an increased percentage of compaction of the fitter. As a countermeasure against such 
compaction it has been proposed to let the developer flow backward for removing dust in the filter (Japanese Patent 
Application Laid-Open (KOKAI) No. 2-1864), but this measure has not been so effective in the case of a pigment-con- 
taining non-silver-satt photo-sensitive material. -J J , 

An object of the present invention is to solve the above-mentioned problems in the prior art, and to provide a devel- 
oper disposing process which is capable of drastically reducing the amount of a waste developer by efficiently removing 
insoluble components composed principally of a pigment from a developer which has been used for developing a large 
number of pigment-containing non-silver-salt photo-sensitive materials, and recycling the obtained developer after 
removing the said insolubles; an apparatus used for this process; and an automatic developing system having such an 

^ The present inventas have made efforts for attaining the said object, and as a resutt, have found out a process 
which is substantially cleared of the said problems and capable of efficiently removing insoluble matters composed pnn- 
cipally of a pigment, in the waste developer, and enables continuous developing operation in an industrially advanta- 
geous way for a long time. The present inventbn is attained bcBed on this finding. 

DISCLOSURE OF THE INVENTION 

The present invention lies in a process for disposing of a waste developer used for a development of pigment-con- 
taining non-silver-satt photo-sensitive materials, comprising subjecting the waste developer used for the development 
of pigment-containing non-silver-salt photo-sensitive materials to a separating treatment with a filter which does not 
allow pigment particles to pass through and allows the waste developer solution to be treated to pass horizontally to a 
tittering membrane surface, and reusing the passed solution as a developer. 

The present invention also lies in an apparatus for disposing of a waste devetoper used for a development of pig- 
ment-containing non-silver-satt photo-sensitive materials, comprising a waste developer storage tank (2) into which flie 
waste devetoper used for the developing process of the pigment-containing non-silver-salt photo-sensitive matenal is 
supplied through a pipeline (1). a waste developer discharge means provided with the waste developer storage tank, a 
fitter unit (3) into which the waste developer is supplied from the said storage tank (2) through a pipeline, the said fitter 
unit comprising a filter which does not alfow pigment particles to pass through and allows the waste developer solution 
to be treated to flow horizontally to a filtering membrane surface, a pipeline (4) through which the solution which does 
not pass through the filtering membrane in the said filter unit is returned to the said waste developer storage tank (2). 
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and a pipeline (5) through which a solution which has passed through the filtering membrane is recovered as a regen- 
erated developer, automatic developing system for pigment-containing non-silver-salt photo- 

ThP nr^sent invention is described in detail below. 

The Smert"orta??ng non-silver-salt photo-sensitive material used in the present invention .s not specrfied. rt .s 
DosJSetouseknSTntTeso^^^^^^ 

Sv?n the Sev^oraft? Lg^^^ exposure. Examples of such photo-sensitive -"^^erials include pos,t.ve pre^^^^^^ 
SpliSS^prillting plate, negative pre-sensitized planographic printing plate, cotor f .Iter, solder resist and the 

The Dhoto-sensitive layer composition is not critical in the present inventton. For example, a Photo-sf/«;«;« 



'''Tfo'^re pigment, a black pigment used for the color fitter resist for 

Pate^CSuW-O^nr^^^^^^ 
anie ^ttt CliStk,n KOKAl Nos W 

dSosStjaSnese Patent Application KOKAI No. 2-216102. and other black p.gments mixed wrth red. green, flue. 

?f2ToloTsl2^st YZ 8 G^^^^^ Vellov. 4T-564D (C.I. 21095). Symuler Fast Red 4015 

(C.l. 2109O). P_.J^g- Blue TRG-L (C I 74160). Uonol Blue SM (C.l. 26150). Uonol 

\^ ;s \i \t s 's.f.r^^.s:^.^^^^-^^^'^^^' 

" M 5,5 «^ » ^^pi^n" -f 15:. .5 A 22. 60 and ». green piemen, 7: and b»»n pigment 23, 25 and 26^ 
In ll^^Se »f SSzed planoiwhic ptWins plate, a plgmenl is blended lor Ihe purpose o< ,nvro»ng the 

p,K»ISSSS used. Lious types of develope.. Wudirrg those used oo.„enlK,n,lly. <;an t,e used, btrt Ihe 
*'r,:::^.te'^31';:£r^ec,ied.,t,sp<^etousevar^t«>^ 

niTe d tu S^^^^^^^ E^mples of these filters '^'-^-^^^^''^-'^^^^^^ SNFSOO^L 
Fdni AF F601-AE F5005-AF F4O05-CE. F8005-CE. FISOOS-CF. Super Nrtkuria SNF6000S. SNFeoCOL ana 
so SNF1 200o[ a^^Myp 'r^^^^ as (d) and (e) types. (These are all trade names of the P^°*;<^J-''^«^^^^^ 

NmroXS. lltd^^ Among these filter modules, those using a hollow fiber precision f^enng membrane and/or a hol- 
lowfiber ultrafiltration meotorane. which are not-of a whole filh-ation system, are P^Jerred^ ^ 
PrZ-Won filtration is orincipally intended to separate the insoluble matters such as pigment particles wrth a size of 
abo.^ oils to 10 ^cint^^^^^^^^ L developer. The treating capacity of precision filtration is about 10 litres per hour 

"rSrar— ^t^^^^^^^^^^^ -ntlon is prefera^y 

(MWCO) (protein molecular weight representation) of 10.000 or more arjci capable °\ * ^"1 ^/^^^^^ 
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'''^^Me^r mav be erther an internally pressed-type filter or an externally pressed-type filter in case where the hollow 
fiberm^-il^lnr^eusS ?hefL 

rosion bv the developer but stainless steel, polysulfone or the like IS preferred. ■ . ' . . 

The said Pf Sn iltration or ultrafiltration modules may be used either as a single unit or in combination^ 

T^^^c^^^ acco«iing to the present invention can be applied to the disposal of the develop- 
ers usilTS^vt^S^Svarfous types d ^ 
mmaS reducing the amount of the waste fluid released from the d^^^ 

rrSSs"^^^ o^^development The disposing process of the present invention is partcu larly advanfag^shr 
aSiS to the Pigment-containing pre-sensitized planographic printing plates having sensitivrty to laser light in which at 
£^ pSTsSve ISTmade'of a photopolymerizable composrtion and a protective layer containing a water-solu- 
hie Dolvmeric binder are laminated successively in that order on a suppoa . ^ . , - ^ki^ 

■^Sy. growing interest has been shown in application of high-sensitivity materials 
senative^sLces in various fields of art. for example, laser direct piate-making system which is ^^^^^^ '° 

use in near future, and thus a photopolymerized type pre-sensitized planographK; pr.nt.ng plate of high 
senS^r^ionding to the laser oscillation wavelengths, for example, the wavelength of 488 nm of argon ion laser 
or 532 nm which IS frequency doubled YAG laser, has been keenly required. 

Ac^XTo suc1?high.sensitivity photopolymerized type pre-sensitized planographic P''-^^ "^''jf ^ 

imageTformed by polymerizing an addition polymerizaWe compound having ethylene unsaturated double bonds in 
TphSo sensitive layer by generating radicals by application of laser light. This image forming method, howler js 
subiecS to disturbance by oxygen in the air. Therefore, in these high-sensitivrty photopolymerized type pre-sensjzed 
oSrpi^V^r™ plates, a protective layer containing a water-soluble polymerk. binder is laminated on the photo- 
SXe^^o plated it agaL contact with oxygen. For development of these high-sens tivity photopolymerized 
ie p^-sS^^^^ planographic printing ^ates. an alkaline devetoper is used as in the ^^"W^^^^^^^ 
feed planographic printing plates. Therefore, the high speed processing .s strongly required in development of such 
niat*>s as in the case of the ordinary pre-sensitized planographic printing plates. 

' Thus the dev?^^^ process of the present invention can be advantageously applied to the pigm«.t-conta.n.ng 
or Jenii e^ planographic printing plates having sensrtivrty to laser light in which at least a photo-sens.t|ve layer con- 
tSn PhZr^^^^ « P'^^^' a water-soluble polymenc binder are pro- 

"'11?ib°^lTeSs^^^ materials, paper and the like can be used, but an aluminum substrate is m^t rec- 
ommi^ite h case of usli^ an aluminum substrate, it is subjected to surface treatments such as graining, anodizing 
and If necessary sealing, etc. Known methods can be applied for these treatments. ^ . , ^ 

SSmethods electrolytic etching method, etc., can be used for graining. The mechanica^m^hods mclude 
ball Sing brushing, liqud phonVng. buffing, etc. These methods may be used singly om combination depending on 
the aluminum substrate composition and other factors. Electrolytic etching is recommended. ^ .. 

SeSrdytic etching is carried out in a bath containing one or more of inorganic aads such as Phosp»^a«* 
suJic acid, hydrochloric acid, nitric acid. etc. After graining, the substrate is subjected if necessary to a desmulting 
with an aqueous solution of an alkali or an acid, neutralization and washing with water. 

^zing is conducted by using as the electrolyte a solution containing one or more of sulfuric acid chromic ac^ 
oxalJ^nSS^horic acid, malonfc acid and the like, with an aluminum plate as anode. The amount^ the anodized 
S^to be formS is preferably in the range from 1 to 50 mg/dm^ .more preferably from 10 to 40 mg/dm^. The amourrt 
S the an^ized layer formed can be determined, for example, by immersing the aluminum plate in a phosphorK 
t^c^^^ li sdution (prepared by dissolving 35 ml of an 85% phosphoric f ^"^f ° ^J^^^^^^^ 
oxide (VI) in one litre of water) to dissolve the oxide layer and measuring the change of weight of the plate after disso- 

'"''^sirng Sn'beTc^mplish^ by various methods such as boiling water treatment, steam tr^tment sodium siy- 
cate treatment bichromate solution treatment, ete. The aluminum substrate may also be subjected to undercoa trea^ 
Sntw^iTiuLs solution ofawater-soluble high mdecul^^ 

°' ^Thrphotopolymerizable photo-sensitive layer is made of a photopolymerizable co^^^^^ 

an addition polymerizable conpound having at least one ethylenic unsaturated double bond, a photopolymer.zatK)n ini- 

'''^'^f'^^mrT^^^^e compound having at least one ethylenic unsaturated douWe bond" (hereinafter 
; referred to as "ethylenic compound") used in the present invention is a compound having a^least one ^Ijv ^-^^ ""^t"; 
rated double bond which, when the photopolymerizable composition has been exposed to achve light, is addifcon 
polymerized and hardened by the action of the photopolymerization initiator ^xemfNaryd su* c^^^ 
Lnomershavingthesaiddoublebond(s)andthepolymers having an ethylenicunsatur^^^^^^^^ 
or main chain. The term "monomer used in the present invention is a concept as opposed to the polymenc material , 
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andit.thereforejncludesjnadditiontothemonomersinanarrowsen^ 

luch monomers having an ethylenic unsaturated double bond(s) include unsaturated cartDOxylic acids, esters of 

t'^eatrp ntaerythritof dimaleate. pentaerythrltol trimaleate. pentaerythrjtol t«ate. apenteerythntd 
deSeofmS;^^^^^^^^ 

rm'onrrer examples of the said ethylenic compounds are urethane acrylates such as addition 'f^^onprod^ 
cttafrSrn tZ^Z^im Jcon o. unsaWMed divalent ca*ox,fc adds and *)rdj»* <»»W"'*»« 

Hiri^^™^:^ra-:^rtrr^^ 

Srs^ch asC^yTgroup or halogenated methyl group, for example, the polymers obtained from Poh^'"e"creac- 
. SXlyvinyl aS p J-hydroxU mefhacrylate). polyepichlorohydrin or the liKe and unsaturated carboxyLc 
=rirf< <;nrh as acrvlic acid methacrylic acid, crotonic acid, etc., can also be used favorably. 

CM me SdXentcompounds. the monomers of acrylic esters or methacrylic esters are especa y preferred. 

SSenra thi^^^ agents, hexaarylbiimk^azoles are most preferred because of good adherence of the 

'°%"?amj^st meS biimidazole-based activating agents are 2.2•-l.s(o-chloropheny.)-4,4^55^^^^^^^^^^ 

nyiJimiSo^ S--bis(o-chlorophenyl)-4.4.5,5^^^^^^^ T'^f^T"^^ Vf^^o 

T^^to^^^MmLazdiB 2.2'-bis(o-chlorophenyl)-4.4'.5,5--tetra(p-chlorophenyl)bHm.dazole, 2.2-b.s^o- 
btSSprnW)^.S5:X^^^^^^ 2.2--bis(o-ch.orophenyl).4,4-.5.5-teMo.p-d.ch.o- 
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rophenyObiimidazole. 2.2'-bis(o-ch.oropheny.)- -4.4-.5.5'- tet-^-P^'^om« 

o'aSnTSentSrl^^^^^ easily synthesized, by the methods such as disclosed,n Bull. Chem. Soc. 

Japan. 33, 565 (1960) and J. Org. Chem., 36 [16] 2262 (1971). 

The sensitizina aoert used in the present invention may be selected from a wide vanety of compounds whichare 
capaWe o7ge1?Sg^v?S cals oS irradiation with visible light when incorporated with an activating agent su* as 
SbnS a^fExemplary of such sensitizing agents are triphenylmethane-based l^co ^^^^'^Jl^^'^J?^' 
Set and leuco-malachL green disclosed in USP 3.479,185. light-reduced dyes such as f .^"fj' 
vRjiBi a u w ° . , ,„p , and USP 3 652.275, p-d ketones disclosed in USP 3.844,790, 

' rrSrntSs^^n^^^^ 

5? 1 1 26?1 tS^^ ene derivatrves and aminophenylbutadiene derivatives disclosed in Japanese Patent Applicaton 
S^-5S \S) r 51^403, aminophenylTeterocycles disclosed in USP 4.594,310. and juldicSne heterocycles 

. *"'rpTmeric^*;STused for imparting film-forming properties and viscosfty adiustabiWy to the compos^oa 
ExamrJi of the polymeric binders usable in the present invention include single polymers or copovmers d 
fmSSylfc ^d. ^sterified products thereof, maleic acid, acrytonitrile. styrene. vinyl acetate. v.ny dene chlor^^ 
Sfpolye^lene o^de: rSlyvinyl pyrrolidone; polyamide; polyurethane; polyethylene terephthalate; polyacetyl cel- 

10oS^SrghtoftheethylenK:compound):thesensitizingagentisge 

0 05 to 10 parts bye weight; the activating agent is generally 0.1 to 80 parts by weight preferably 0;5 5° p^rte^^^ 
wSm: Z^Jnc binder is generally 10 to 400 parts by weight, preferably 20 to 200 parts by weight; and the pg- 
mi^ntkOI to 20 Darts by weight preferably 0.5 to 10 parts by weight . ^ ... u 

>s InLX^^^^oZposiJ^ beskle the above constrtuents, there may further be contair^ other sub- 
stanceraaordinTto the purpose of use. For example, heat polymerization inhibitors such as hydroquinone, p-mejrax- 
yphenol aS-3i-?WP-aesol; plaslicizeis such asdioctyl phthalale. didodecyl phthalate and triaesyl phosphate, 
sensitivity improvers such as tertiary amines and thiol; and pigment precursor can be cited. 
S ratios of these additivk the heat polymerization inh^ 

30 100 ^rte by weight of the ethylenic compound, the pbstidzers are not more than 40 parts by weight based on 100 
paX weight X^^^ the pigment precursors are not more than 30 parts by weight based on 

T^^t^^^t::^^^ above, either after diluted wi. a p.per solve, or wi.outsuch 
dilution is coaied on a substrate such as mentioned above, and dried to form a photo-sensitivetayen Known cc«tng 
35 ISssu^aVdp 

nite preferably 01 to loW The drying temperature is preferably 30 to 150°C. more preferably 40 to 1 10 C. 

liTtSScJymLedVpre-^^^^^^ planographic printing plate, a protective layer is provided on the photo- 
sensiti!Xr?he protective lay^ is provided tor the purpose of barriering oxygen which causes a polymerizaton 
Sto'y Sn. This layer is prefWably termed ^ 

-'tZ':.T^irXSoT^^^^^^^ -ayer. there can be used var™ 

typefof wa^-soluble polymeric condensation agents, such as polyvinyl alcohol, polwinyl p^rolidone, PoW^^^e 
S celSL etc or mixtures thereof. Among of them, polyvinyl alcohol and polyvinyl pyrrolidone are especiafly pre- 
Sfi. X lixxls as used for the photo-sensitive layer may be used for coating of the prot«.t,ve ay^. 

45 Til^^atingthicl«.essisusually0.5to10g/m2.p 

""'^ll^ifwhert^e developing piocess of the present invention is applied to a pre-sensitized f^anographic printing 
Diate in which at leastaphoto-sensitive layer made ofaphotopolymerizable composition andaprotecbvelay^^ 

SgawlrJdlepolym^^^ 

so laid pTSe li dissolved away by using a development pre-rinse solution (hereinafter referred to as pre-nnse sdut on) 
Sre con?uSi^ dS^opmerl The water-solubfe polymeric tenders are norm^ly hard to dissolve in the al^ ne 
developers, so thatahigh-sensitivityphotopolymerized type pre-sensitized planograph^^ 
soluble polymeric binder-containing protective layer laminated on a photo-sen« ve layer ^[^l^ 
development than the generally used pre-sensitized planographic printing plate. Also, since the substances other than 

55 fhTS-s^Sayer composftton, such as the water-soluble polymeric binder are dissolved in the deve oper during 
he SofJng oper4n. the developer becomes shorter life than when used for the ordinary P^^^^^^J";^ 
graphic printing plate. Further, for the said reason, the developer is increased in vscosjnn use, and be^mes more 
Hable to attach tothe rollers and other elements, causing locking thereof when the attached solution d^^^ 

In case where the protective layer is dissolved away by using a pre-rinse solution, since there is no possibility of the 
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DTOtective layer material being mixed in the developer during development of the pigment-containing non-silver-salt 
SioSenS mJerial. the developer is bettered in durability and the developing time can be shortened. Regardmg 
the pre-rinse solution, a detailed explanation will be given later. ^ . , , ., . 

The developer disposing process and apparatus accoreling to the present invention are described .n detail with ref- 

''TG^Ta s'ch^tic illustration of a disposing apparatus for the developer for pigment-containing non-silver-salt 
nhoto-sensitive material according to the present invention. . ^ 

^ has been used for the development of a pigment-containing non-silver-salt photosensitive 

mat^al in a devToJ ng apparatus (not shown) is overflown or discharged out from an outlet at the bottom of the deveW 
opTnTapJ^^lTaS 1^ inio a waste developer storage tank 2 through a pipeline 1 . The ^f^i^'^'^^'l^'^ 
2rSilwithapipeline for passing the wasledeveloperintoafilterunitaanda^^^ 

d^lo^e^Ts stored to a cert^n level in the waste developer storage tank, the said pump is operated to supply the 
wSeveloper into the filter unrt 3 which is so designed as not to allow the pigment particlesto pass ^^^^^f^^^J^ 
to allow the solution to be treated to flow horizontally to the surface of the filter membrane. The l^;t'0" 
devetoper which did not pass through the filter may be discharged out of the apparatus, but preferably rt is eUirned to 
JhtS^t^age tank 2 tSough a pi)eline 4. The solution which has passed through the ™er .s guided out through a 
leTneSand recovered asaregenerateddeveb^^^^ 

so that the waste developer in the storage tank decreases by an amount of the solution whKih has pa^ed through the 
flSerr^uWngLcorrS^rKlingincr^^^ 

opt; stage when thVliquid level in the storage tank lowered to or below a prescribed line, the pump is stopped 
S the mering process being also stopped. Here, the concenti^ted waste fluid in the storage lank is discharged out 

%r™t™riL Of dispos^g opera«ons. preferal^y a level sensor tor detec«ng the sur^^d Jje 
wastedeveloperisprovidedinthewastedeveloperstoragetank2andthesignalfromthe 

niimo so as to allow to operate or stop its operation. 

' ?he It^ial of the waste developer storage tank 2 is not restricted, and it is possible to use any su-t^e material 
as fa?as it is resistant to the devetoper used. The tank capacity is also not defined, but usually it preferably falls .n a 
ranae from 0 1 to 1 5 litres, more preferably 1 to 5 litres. , . ^ , x 

, '^"'fiG 2 is aS^hematic sectional illustration of an embodiment of the disposing apparatus for the developer for pig- 
ment-containing non-silver-salt photo-sensitive material according to the present invention. . ^ ^ . ,. 

T^^s e devetoper discharged from a developing tank 6 is once supplied into a buffer tank 8 through a pipeline 
7 anrtSeTit^TrJo a waste developer storage tank 9 through a valve SV1. The waste developer in the said storage 
tank 9 is supplied into a filter unit 1 1 through a pump 10 for filtration. The portion of the solution «h.ch was ur«We to 

5 through the fiHer is returned to the storage tank 9 through a pipeline 12 while the sdirtion «h.ch f«s pass«l 
Egh the filter is recovered as a regenerated developer and returned to the developing tank 6 frirough a ppelme 1 3^ 
^JTstage when the concentration of the insoluWes in the waste developer in its storage tank 9 has reached a certain 
vllue. Se r'r^p 10 is stopped and the valve SV2 is opened, allowing the concentrated waste fluid to discharge out 

,0 *'The dSpmlm apparatus according to the present invention can be used in combination with various ^es of 
developing systems for developing the pigment-containing non-silver-salt photo-sensrtive materials such as mentoned 
aSve Especially in case where a pre-sensrtized planographic printing plate having a photopolymenzaWe s^sitive 
laver and a water-soluble polymeric binder-containing protective layer laminated successively on a support is used as 
he pigmert^^^^^ non-sLer-satt photo-sensithre material, it is expedient to adopt an automatic developing system 

« comSng a pr^^^^^^^^^ ^' dissoTvIng away the protective layer by using a pre-rinse solutton. a development sec- 
tol3uctL development of the photo-sensitive layer, and the development apparatus of the present inventon 
for disDOsina of the waste developer solution from the development section. 

l^cTe of using this system.Jnce the protective layer isdissolved away in the pre-rinse section, there is nopossi- 
bility that the protective layer be removed and mixed in the developer during development of the pigmert-contar^mg 

50 non-sihi-salt photo-sensi ive material, so that the life of the developer is elongated and the time required for develop- 
rntt^Xed.Further,thedisposalofthedeveloperbythedeveloperdisposingw^^^^ 
can be conducted efficiently and the problems Nuchas compaction of the filter are eliminated. 

It is also preferable that the said automatic developing system be further provided with a pair of entry rollers and a 
pair of squeeze rollers in the pre-rinse section, and a means for supplying the pre-rinse solution to at least the said entry 

'""^"nius according to the developing system of the present invention, since the water-solii)le Po'V-^erto binder form^ 
ing the protective layer is dissolved away, there is little chance for the occurrence of troifcles such as adhesion of the 
said binder to the upper and lower rollers and blocking thereof during the apparatus IS not working. 

Means for supplying the pre-rinse solution is not specified in the present invention, but usually it has a pre-nnse 
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, ♦ n r^inajc^ anH a feed oDenina(s) The shape and structure of such feed pipe(s) and feed opening(s) are not 

SSIttr'Sy'aSr™ 
ofshcn^er-likesup^yoftt^^^^^^ 

Thepre-rmse soluton ^^^^"^^^^^^^^^.^ preferable that this means is so designed as to supply 



the JrrtSe l^rcor^tein"^^ a water-soluble polymeric binder, but in view of safety and 

Snd^a d JS^^^'raS tor suppressing frothing, and a hard water softening agent for reducing hardness of w^e^ 
Ihe tem^^^^^^^^ solution is used is at least 10»C. preferably in the range from 20 to 50-C. 

^rptsenrl^^^^^ pre-rinse solution supplying means may double as a roller cleaning f yd supplying 
meari^-rtTstlle"^^^^^^^^^^ 

tho roHf^rs instead of suDDlvinQ the pre-rinse solution by switchover of a valve. 

^In^mcTe oVusl^Hhe cleaning fluid is to clean the rollers for preventing their blocking dunng the apparatus e 
not S 'r'erlr^^^ fluid may be any fluid which can attain the s^d purpose and can be d-ssolved .n 

the ore-rinse solution, and it may. for instance, be the unused pre-rinse solution or water . „ - «,^„iH 

^tts r^^eSible to apf^y the unused pre-rinse solution as the cleaning fluid as it is possible to attain the sad 
purf^ e a^ote us^ Cloning fluid can £e dissolved in *,e pre-rinse solution, ft is more f-^-'^^^-l^^^'l 
orl^nse Solution is substantially water and the cleaning fluid is the unused pre-rinse solution, as it is Posst^to 

rn emSS"5;^"u.omaticdeveloping syst^ 

'Ttl?e drav^ng. the pre-sensitized planographic printing plate is carried while being ^-JP^-j^ed '>y t^^^^^^ 

cated bv crosshatching, on a fine line in the drawing from left to right. The portion 15 depicted by a boW hne m FIG 3 

tir.Zion?sDraved from the shower pipes 18. 19 toward the entry rdleis 16 and squeeze rollers 17. whereby the 
pSeSe laj^ d SelaS^^^iS plate is dfesolved away. The pre-rinse solution to be dfecharged from the show^ 
Sn1h7portion of the tank 1 5 below an overflow drain 20 and supplied to the shower p.p^ by a circulation 

ferent system (usually a tap water) through a solenoid valve 22. The pre-rinse tank 15 may be of any size as far as rt 6 

thin 20 litres). The length of the pre^inse tank is preferably from 5 cm to 40 cm. more preferably from 1 0 cm to 30 cm. 
asmeasuredbetweenthecenteroftherollers16andthecenteroftherollers17. 

i for ^e tZng of supplying the cleaning fluid to the shower pipes for cleaning the rollers, rt is Preferable mat me 
deartnrt luTd Tsi^plied the end of the day s work, namely just before shutdown of the system after s^opp.ngJhe 
clSfonpumpaTSisalso^^^^ 

nlied Diecemeal on passage of each plate through the pre-nnse section. 

rZer timing is preferred, and in this case, the amount of the cleaning fluid to be used for cleaning the rollers 
in one ooeration is preferably not less than 2 litres, more preferably not less than 5 litres. 

■^^eTenSized planographic printing plate which has been cleared of the protective layer in the pre-nnse sec- 
fiotiDroceeds into a developing tank 23 and developed imagewise therein. . ^. • 

?r«Se di^o^er dicSarged out from the developing tank 23 is led into, for instance, the developer disposi^ 
appamlHf VeWeSnt invention shovn in FIG. 2 through a pipeline (not shown). The solution which has passed 
through the filter is returned to the devetoping tank through a pipeline and reused as the^^^^^ 

T?,eimagewisedevelopedprintingplateisthenwashedinawashtank24.gum.ooatedinagumtank25.andfinally 

dried by a dryer 26. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a schematic illustration of a disposing apparatus for the developer used for the development of pigment- 
containing non-silver-salt photo-sensitive materials according to the present invention. develooer 

FIG. 2 is a schematic sectional illustration of an embodiment of the disposing apparatus for fte devel^ 
used for the development of pigmertKJontaining non-silver-sall photo-sensitive materials according to the present 

invention. 
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FIG. 3 is a schematic illustration of an embodimertt ol the developing system according to the present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 

way. 

Example 1 and Comparative Example 1 

( Making of pigment-containing pre-sensitized planographic printing plate 1 > 

A n ?A mm thick aluminum plate was grained by electrolytic etching using hydrochloric acid, then desmutted with a 

by drying, thereby obtain a pigment-containing pre-sensitized planographic pnnting plate 1. 
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Dispersior nf r>iamept-r.nnt.ain i na photo -sensitive composition 
Sensitizing agent (S-1) 1-5 parts by weight 



10 



S-1 




^^CH-C-CH=CH-<0>-« 
Me ^ 



75 



Activating agent (I-l) 



13 parts by weight 



20 



25 



30 



COC2H5 



I-l 




ci 



35 



40 



45 



50 



2-Mercaptobenzothiazole 

Methyl methacrylate/methacrylic 

acid copolymer (Mw; 45,000; 
molar ratio: 85/15) 

Trimethylolpropane triacrylate 

Phthalocyanine pigment (Cyanine 

Blue 4920 produced by Dainichi 
Seika Co . , Ltd) 

Methyl ethyl ketone 



10 parts by weight 



40 parts by weight 
60 parts by weight 



3 parts by weight 
90 parts by weight 



55 

{ Condition of Exposure and development) 



An original film with an image area percentage of 10% was placed on the said pigment-containing pre-sensitized 
planographic printing plate 1 (50 cm x 80 cm) and imagewise exposed to a 4 kw metal halide lamp from a distance of 



50 cm for 20 seconds. 

20 litres of a developer of tfie following composition was supplied into the developing tank of the automatic devel- 
oping system (plate processor) shown in FIG. 3. wrth the developing temperature set at ZO'C. Carriage speed was set 
so that the developing time would become 30 seconds. 10 litres of water, was supplied into each of the water washing 
5 tank and the finisher tank. 



Developer composition 


Sodium metasilicate (nonahydrate) 


5.0% by weight 


Sodium alkylnaphthalenesulfonate (Pelex NBL. Kao Corp.) 


3.0% by weight 


Desalted water 


91 .5% by weight 



75 



(RIter) 

Filter was provided separately from the plate processor. A 5-litre polyethylene tank was used as storage tank 2 In 
FIG. 1. and a magnet pump MD-50R (Iwaki Corp.) was used as P in FIG. 1. An ultrafiltration module FS-03 (Daisen 
Membrane System Ltd.) using a hollow fiber membrane made of polyether sulfone with a cut off molecular weight of 
150,000 (FUS-1 581, Daisen Membrane System Ltd.) was used as filter 3 in FIG. 1. 



< Development and treatment of waste developer ) 

25 

The imagewise exposed pre-sensitized planographic printing plates 1 were treated in the said plate processor at a 
rate of 20 plates based on hour and 5 hours per day. for 5 days. The developer was replenished at a percentage of 50 
ml based on 1 nf of the area treated. All of the solution which overflowed from the developing tank on replenishment 
was collected in the tank 2. Further, the developer was withdrawn from the developing tank once every two hours to fill 

30 up the tank 2. Each time the tank 2 was filled up. the filtering process of the waste developer was started and the filtered 
solution was drawn out while the solution which did not pass through the filter was cycled back to the tank 2. When the 
total amount of the filtered solution reached 4 litres, the filtering process was finished, and the non-filtered solution 
which remained in the tank 2 was discharged out of the system. The operation was controlled so that one round of fil- 
tering process would be completed in 30 minutes, and when the tank 2 was filled up for the next round of process. 4 

35 litres of the filtered solution in the previous filtering process was supplied into the developing tank. 

As for the operating conditions for filtration, the inlet pressure of the hollow fiber was about 0.6 kg/cm^ and the tem- 
perature of the waste developer was mostly kept at 30*C. 



(Evaluation) 

During the developing process of the said pre-sensitized planographic printing plates in the manner described 
above, the state of compaction of the spray nozzles (shower pipe) of the plate processor and formation of the precipitate 
in the developer were examined after treatment of every 100 plates. The evaluation results are shown in Table 1 . 

For the purpose of examining contamination of the non-image portion by the pigment and other matters accumu- 
lated in the developer, printing was earned out with the developed and water-washed pre-sensitized planographic print- 
ing plates by a Heiderberg GTO Printer at a rate of once based on 1 00 sheets, and the degree of stain of the non-image 
portion of the 100th sheet of printed paper from the onset of printing was measured by a reflection type optical densit- 
ometer. It was found that the optical density was 0.00 in all the printed sheets subject to the defined number of the 
treated plates shown in Table 1 . (Example 1). 

In Comparative Example 1. the same developing process was carried out with the pre-sensitized planographic 
printing plates as in Example 1 except that no developer process was conducted. The results of the evaluation made in 
the same way as in Example 1 are shown in Table 1. In this case, the optical density was also 0.00 in all the printed 
sheets subject to the defined number of the treated sheets shown in Table 1 
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Table 1 





Example 1 


Comp. Example 1 


Number of 
sheets 


Compaction of nozzles and 
formation of precipitate 


Compaction of nozzles and forma- 
tion of precipitate 


1 


None 


None 


101 


None 


Slight formation of precipitate 


201 


None 


Much formation of precipitate 


301 


None 


Mucn compaciion oi nuzzieo 


401 


None 




497 


None 


Hard to develop 



As is seen from Table 1 . according to the developing method using the developer treating techniques of the present 
invention, there takes place no compaction of the spray nozzles of the plate processor nor forrriation of «;e preaprtate 
in the developer. There also occurs no fouling ol the non-image portion of the print due to adherence of the pigmert 
and/or other matters. In Comparative Example 1 . it is required to exchange the mother liquor of the deve oper at a point 
when the number of the plates processed exceeded 100. so that this portion of the developer is was ed. Therefore^ 
according to the developing method using the developer disposing means of the present invention, it is possible to 
reduce the amount of the waste fluid. 

Example 2 

On the photopolymerizable laya of a pigment-containing pre-sensitized planographic printing plate was wire bar 
coated aprotective layer solution of the following composition containing a water-soluble polymeric binder to a dry gat- 
ing thickness of 2.8 g/m^, followed by drying to obtain a pre-sensitized planographic printing plate 2 having a protective 
layer containing a water-soluble polymeric binder laminated on a photopolymerizable photo-sensitwe layer. 



Protective layer forming solution containing a water-soluble polymeric binder 



Polyvinyl alcohol GL-03 {produced by Japan Synthetic Chemical Ind. Co.. ltd.) 
Liponox NC-95 (produced by Lion Corp) 
Desalted water 



10 parts by weight 
0.02 part by weight 
90 parts by weight 



< Exposure and developing conditions) 

The said pre-sensitized planographic printing plate 2 was imagewise exposed for an image area percentage of 10% 
by internal drum type scanning exposure with argon ion laser (output: 35 mW; wavelength: 488 nm). 

There was used a plate processor shown in FIG. 3 having a development pre-rinse tank installed in the developing 
system used in Example 1 . 20 litres of 30»C vrater was contained in the pre-rinse tank as the pre-nnse solution. Setting 
was made so that this water would be sprayed from the shower pipe against the entry and squeeze rollers in the pre- 
rinse section at a rate of 15 litres per minute by the operation of a circulation pump on entry of every printing plate into 
thG system 

The shower pipe was so arranged that a fluid for cleaning the rollers would be supplied from a tap water through a 
solenoid valve. This solenoid valve was designed such that when the switch button was pushed once, the valve would 
be kept open for 30 seconds, allowing supply of tap water to the shower pipe. Approximately 10 litres of water is sup- 
plied when the tap water is kept open for 30 seconds, so that when the switch button of the solenoid valve is pushed 
once about 5 litres of water is supplied to the entry rollers and the squeeze rollers respectively. When this deaning 
water is supplied there takes place overflow from the overflow drain provided at a level in the pre-nnse tank correspond- 
ing to a volume of 20 litres of the solution in the tank, the overflowed solution being directly guided into sewerage. 
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20 litres of a developer of the same composition as used in Example 1 was supplied into the developing tank, and 
the developing temperature was set at 30«C. Also, 10 litres of water was supplied into the gum tank 

The pre-sensitized planogiaphic printing plate carriage speed was set at 100 cmAnin. In this case, the pre-nnse 
time is about 10 seconds, and the dipping time in the developer is about 12 seconds. 

The pre-sensitized planographic printing plates 2 (50 cm x 80 cm) which had been exposed under the above- 
desCTibed conditions were treated successively by the said plate processor at a rate of 20 plates per hour and 5 hours 
per day. for 5 days The developer replenishment and process were conducted in the same way as in Example 1 . On 
completion of the developing process, the changeover switch of the solenoid valve was pushed once to supply the 
cleaning water fa cleaning the rollers. Then power to the system was disconnected and the system was left in this 
(inoperative) state for 3 days. 

(Evaluation) 

During the above process, the state of compaction of the spray nozzles (shower pipe) in the developing tank of the 
plate processor and formation of the precipitate in the developer were examined after process of every 100 plates. 
There was observed no compaction of spray nozzles nor formation of precipitate during process of 500 plates. 

Further for the purpose of examining stain of the non-image portion by adherence of the pigment and other mattere 
in the developer, the printing was carried out with the developed pre-sensitized planographic printing plates 2 by a Hei- 
dertjerg GTO printer at a percentage of once per 100 plates, and the degree of stain of the non-image portions of every 
100th sheets from the start of printing was measured in terms of optical density. The optical density was 0.00 in all o^ 
the prints Also the development quality, particularly residual emulsion of the non-image portion, of all of the processed 
pre-sensitized planographic printing plates were examined. All of the plates showed excellent development quality. 

After 5 days of process, the check was made for compaction of the hollow fiber membrane of the filter. There w^ 
seen no adherence of solid matter on the inside of the membrane. Examination was also made for sludge in the devel- 
oping tank after 3-day standing, but no sludge was detected in the developing tank. There was also noted no blocking 
of the entry rollers and the squeeze rollers in the pre-rinse section after 3-day standing. 

Example 3 

Using the pre-sensitized planographic printing plates 2, the same developing process and the same developer 
process as in Example 2 were canied out by a plate processor having ho pre-rinse section. As a result, there was 
observed no formation of the precipitate in the developing tank nor compaction of the spray nozzles after one day (A 
process but it was confirmed that the passing rate of the solution through the filter became lower day by day So. check 
was made for compaction of the hollow fiber membrane of the filter after 5 days of process. Deposition of solid matter 
on the inside of the membrane was admitted. 

INDUSTRIAL APPLICABILITY 

The developer disposing process of the present invention enables an appreciable decrease of discharge of waste 
developer. Further, by carrying out the developing process in combination with the developer disposing process of the 
present invention, a long-time stabilized continuous operation of development is realized. 

Moreover by using the plate processor for the pre-sensitized planographic printing plates according to the present 
invention it is possible to conduct the developing process of the Wgh-sensitivHy pholopolymerized type planographic 
printing dlates quickly and efficiently with an alkaline developer as in the case of the ordinary pre-sensitized plano- 
graphic printing plates, and still further, formation of sludge in the dweloper is inhibited to elongate the life of the devel- 
oper. 

Claims 

1 A process for disposing of a waste developer used for the development of pigment-containing non-silver-salt photo- 
sensitive materials, comprising subjecting the waste developer to a separating treatment by a filter means which 
does not allow pigment particles to pass through and allows the waste developer solution to be treated to flow hor- 
izontally to the surface of a filtering membrane, and reusing the obtained solution which passed through the f iltenng 
membrane as a developer. 

2 The process according to Claim 1 , wherein the filter means is not a whole filtration system and comprises hollow 
fiber-like precision filtration membranes, hollow fiber-like ultrafilteration membranes or a combination thereof. 

3. The process according to Claim 1 or 2. wherein the pigment-containing non-silver-salt photo-sensitive material is a 
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pre-sensitized planographic prinfing plate, a color filter or a solder resist. 



4 The process according to Claim 1 or 2, wherein the pigment-containing non-silver-salt pholo-sensitive material is a 
pre-sensitized planographic printing plate in which a photopolymerizaWe photo-sensitive layer and a protective 
layer containing a water-soluble polymeric binder are laminated successively on a substrate. 

5 The process according to Claim 1 or 2. wherein the pigment-containing non-silver-salt photo-sensitive material is a 
pre-sensitized planographic printing plate in which a photopolymerizable photo-sensitive layer and a protective 
layer containing a water-soluble polymeric binder are laminated successively on a substrate, and said protectve 
layer of the pre-sensitized planographic printing plate is dissolved away with a pre-rinse solution prior to the devel- 
oping operation. 

6 An apparatus for disposing of a waste developer used for the development of pigment-containing non-silver-salt 
photo-sensitive materials, which comprises a waste dweloper storage tank (2) into which the waste developer 
used for the development of the pigment-containing non-silver-salt photo-sensitive material is supplied through a 
pipeline (1) a waste developer discharge means provided with the waste developer storage tank, a filter unit (3) 
into which the waste devetoper is supplied from said waste devetoper storage tank (2) through a pipeline and a 
waste developer discharge means, said filter unit comprising a filter which does not allow pigment particles to pass 
through and allows the waste developer solution to be treated to flow horizontally to the surface of a filter mem- 
brane a pipeline (4) through which the waste developer solution which does not pass through the f iHer membrane 
in the' said filter unit is returned to said waste developer storage tank (2). and a pipe line (5) through which the 
obtained solution which passed through the filter membrane is recovered as a regenerated developer. 

7 The developer disposing apparatus according to Claim 6. wherein the filter unH is not a whole filtration system and 
comprises hollow fiber-like precision filtration membranes, hollow fiber-like ultrafiteration membranes or a combi- 
nation thereof. 

a The developer disposing apparatus according to Claim 6 or 7. wherein the pigment-containing non-silver-salt 
photo-sensitive material is a pre-sensitized planographic printing plate, a color f ilter or a solder resist 

9 The developer disposing apparatus according to Claim 6 or 7. wherein the pigment-containing non-silver-salt 
photo-sensitive material is a pre-sensitized planographic printing plate in which at least a photopolymenzable 
photo-sensitive layer and a protective layer containing a water-soluble polymeric binder are laminated successively 
on a substrate. 

10 An automatic developing system for a pigment-containing non-silver-salt photo-sensitive material comprising apre- 
sensitized planographic printing plate in which at least a photopolymerizable photo-sensitive layer and a protective 
layer containing a water-soluble polymeric binder are lanflnated successively on a substrate, said system compns- 
ing a pre-rinse section where the protective layer is dissolved away with a pre-rinse solution, a development section 
provided posteriorly to said pre-rinse section for dei/eloping the photo-sensitive layer, and a means for disposing of 
a waste developer released from said development section. 

11. The automatic developing system according to daim 10. wherein said pre-rinse section is provided with a pair of 
entry rollers and a pair of squeeze rollers, and a means for supplying the pre-rinse solution to at least sad entry 
rollers. 

12. The automatic developing system according to Claim 11. wherein the pre-rinse solution supplying means is a 
shower pipe. 

13. The automatic devetoping system according to Claim 11 or 12. wherein the pre-rinse solution supplying means 
sewes concurrently as a means for supplying a roller cleaning fluid. 

1 4. The automatic developing system according to Claim 1 3. wherein the cleaning fluid is an unused pre-rinse solution. 

15. The automatic developing system according to Claim 13. wherein the pre-rinse solution and the cleaning fluid are 
substantially water, respectively. 
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